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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the insulation 
resistance of a dielectric ceramic layer and, at the same 
time, to stably electrically connect internal electrodes 
composed mainly of Ni layers to external electrodes by 
preventing the corrosion of the internal electrode layers 
through a plating solution. 

SOLUTION: A laminated ceramic capacitor is provided 
with a laminated body 10, formed by alternately 
laminating dielectric ceramic layers 1 and internal 
electrode layers 2, composed mainly of Ni upon another 
and external electrodes 3 formed on the end faces of 
the laminated body. Each external electrode 3 is 
composed of a baser conductor film 31 connected to 
half of the internal electrode layers 2, a thermosetting 
conducive resin film 32 formed on the surface of the 
conductor film 31, and a surface plated layer 33 formed 
on the surface of the resin film 32. At the same time, 
the conductor film 31 is composed mainly of Cu and is 
set to a thickness of 5-30 (j.m. 
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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The layered product which carried out the laminating of the internal electrode layer which 
uses a dielectric ceramic layer and nickel as a principal component by turns, the substrate of being a 
stacked type ceramic condenser possessing the external electrode formed in the end face of this 
layered product, and connecting said external electrode with said internal electrode layer — a 
conductor — with the film this substrate ~ a conductor — while constituting from thermosetting 
conductive resin film formed in the film front face, and a surface deposit formed in the front face of 
this thermosetting conductive resin film — said substrate ~ a conductor — the stacked type ceramic 
condenser which the film uses Cu as a principal component, and is characterized by that thickness 
being 5-30 micrometers. 



[Translation done.] 



http ://www4.ipdl.ncipi.go.jp/cgi-binytran_web_cgi_ejj e?u=http%3 A%2F%2Fwww4.i. . . 1 0/22/2004 



CLAIMS 



Page 1 of 6 




♦NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shQ^yg wor d which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the stacked type ceramic condenser 
possessing the layered product which carried out the laminating of the internal electrode layer which 
uses a dielectric ceramic layer and nickel as a principal component by turns, and the external 
electrode formed in the end face of this layered product about a stacked type ceramic condenser. 
[0002] 

[Description of the Prior Art] Although the Ag-Pd alloy is used as an internal electrode layer of a 
stacked type ceramic condenser in recent years, since it corresponds to the latest low cost-ization, 
base-metal ingredients, such as nickel and Cu, are used for an internal electrode layer. Since these 
base metal, such as nickel and Cu, is ingredients which are easy to oxidize, it is the process, for 
example, the formation process of an external electrode, after hitting and forming especially in the 
formation process of an internal electrode layer, and it is important to prevent oxidation of an 
internal electrode layer. 

[0003] For example, the baking process of an internal electrode layer, i.e., the baking process of a 
laminate-molding object that the laminating of a dielectric ceramic layer and the internal electrode 
layer was carried out by turns, and the formation process of a subsequent external electrode were 
calcinated in the hypoxia concentration (10-8-10-12 atm) ambient atmosphere. 
[0004] As an external electrode of the stacked type ceramic condenser using base-metal ingredients, 
such as nickel and Cu, as an internal electrode layer ingredient, to JP,8-4055,B, conventionally What 
consists of a copper baking electrode is indicated, and the baking electrode of the copper in such a 
laminating ceramic condenser 55 - 80 % of the weight of copper powder and the copper paste which 
serves as 5 - 20 % of the weight of glass frits from 10 - 30 % of the weight of organic vehicles were 
applied, and it could be burned on 800 degrees C and the conditions for 30 minutes among weak 
reducing atmosphere, and was formed. Such a copper baking electrode was made into the thickness 
of about 60-100 micrometers in order to usually prevent exfoliation etc. 
[0005] 

[Problem(s) to be Solved by the Invention] It remains without the ability dispersing the carbon in an 
electrode completely, even if it carries out debinder processing since the thickness of a copper 
baking electrode is as thick as 60-100 micrometers. However, with the baking process of an internal 
electrode layer, or the formation process of an external electrode If baking processing of the above 
hypoxia concentration is performed, a dielectric ceramic layer will be returned, the property of a 
dielectric ceramic ingredient will change, and the fatal problem that the insulation resistance value as 
a capacitor will fall especially will be induced. 

[0006] In the stacked type ceramic condenser with which the insulation resistance value has fallen, it 
is possible to heat-treat in a high oxygen density ambient atmosphere, and to compensate oxygen, in 
order to recover an insulation resistance value. For example, when heat-treated by high oxygen 
tension in the baking process of the external electrode which is a heat treatment process after layered 
product sintering, the internal electrode layer oxidized through the external electrode, and a flow 
with an internal electrode layer and an external electrode could not be taken, but there was a problem 
of a barrack in electrostatic capacity, after all, an external electrode should be burned by low oxygen 
tension — not carrying out ~ it did not obtain but the improvement of the insulation resistance value 
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of a dielectric ceramic layer was difficult. 
[0007] In order to prevent the fall of the insulation resistance of such a dielectric ceramic layer, it is 
possible to make a copper baking electrode thin. However, although plating processing is performed 
to the front face of a copper baking electrode in order to improve wettability with a pewter and to 
prevent a pewter foods crack of an external electrode generally This plating liquid penetrated the 
copper baking electrode, the internal electrode layer which uses nickel as a principal component was 
made to corrode, and there was a problem that the electric connection with an external electrode 
becomes unstable, and an internal electrode layer corroded and exfoliated and a crack and 
delamination occurred. 

[0008] Moreover, although the copper paste could be calcinated at low temperature 800 degrees C or 
less in order to prevent the fall of the insulation resistance of a dielectric ceramic layer, ebumation of 
a copper baking electrode could not be attained in this case, but the internal electrode layer corroded 
after plating, and there was the same problem as the above. 

[0009] It is offering the stacked type ceramic condenser which can attain the stable electric 
connection with the internal electrode layer and external electrode which this invention's is thought 
out in view of an above-mentioned technical problem, prevent the corrosion of an internal electrode 
layer with plating liquid while the purpose's can improve the insulation resistance of a dielectric 
ceramic layer, and consist of a nickel principal component. 
[0010] 

[Means for Solving the Problem] The layered product which carried out the laminating of the 
internal electrode layer to which the stacked type ceramic condenser of this invention uses a 
dielectric ceramic layer and nickel as a principal component by turns, the substrate of being a 
stacked type ceramic condenser possessing the external electrode formed in the end face of this 
layered product, and connecting said external electrode with said internal electrode layer — a 
conductor - with the film this substrate « a conductor — while constituting from thermosetting 
conductive resin film formed in the film front face, and a surface deposit formed in the front face of 
this thermosetting conductive resin film — said substrate — a conductor — the film uses Cu as a 
principal component, and it is characterized by that thickness being 5-30 micrometers. 
[0011] 

[Function] the substrate which uses Cu as a principal component according to this invention - a 
conductor — membranous thickness can be set to 5-30 micrometers, it can write more thinly than 
before, an organic solvent can be completely dispersed in debinder processing, a dielectric ceramic 
layer is not returned at the time of baking, and, thereby, insulation resistance does not fall 
[0012] moreover, this substrate — a conductor ~ since the thermosetting conductive resin film was 
formed in the film front face and the surface deposit was formed in the front face of this 
thermosetting conductive resin film — a substrate — a conductor — even if membranous thickness is 
5-30 micrometers and a thin case, plating liquid is intercepted with the thermosetting conductive 
resin film, and an internal electrode layer is not made to corrode The electric connection with an 
external electrode becomes unstable by this, and there is also no generating of the crack by an 
internal electrode layer corroding or delamination. Moreover, by the surface deposit, the pewter 
wettability of the thermosetting conductive resin film can be compensated, and a pewter foods crack 
of an external electrode can be prevented. 

[0013] and the internal electrode layer which uses nickel as a principal component and the substrate 
which uses Cu as a principal component — a conductor — a part for a joint with the film — the alloy 
of nickel and Cu — forming — an internal electrode layer and a substrate — a conductor — the film 
unifies and an internal electrode layer and an external electrode can be connected firmly. 
[0014] According to this invention, furthermore, the laminate-molding object before baking in which 
the internal electrode layer which uses nickel as a principal component, and the dielectric ceramic 
layer carried out the laminating by turns Baking processing is carried out in the low oxygen tension 
which is extent to which an internal electrode layer does not oxidize. After that for recovery of an 
insulation resistance value the substrate which heat-treats in a high oxygen density ambient 
atmosphere, and uses Cu as a principal component - a conductor — the film — the thickness of 5-30 
micrometers — the end face of a laminating sintered compact — forming — a substrate — a conductor 
— it calcinates by the oxygen tension which is extent to which the film does not oxidize. 
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Drocessine of 150 degrees C or more is 



[0015] although heat-curing processing of 150 degrees C or more is performed and the post heating 
hardenability conductive resin film is formed in an atmospheric-air ambient atmosphere etc., since 
the thermosetting conductive resin film which constitutes an external electrode can be formed at low 
temperature into atmospheric air — an internal electrode layer and a substrate — a conductor — 
degradation of an insulation resistance value and degradation of ****** ^ Q not occurj without 
oxidizing the film. 

[0016] Thereby, even if it improves the fall of an insulation resistance value, the junction 
dependability of an internal electrode layer and an external electrode is high, and, moreover, the 
stacked type ceramic condenser of the low cost which used nickel for the internal electrode layer can 
be obtained. 

[0017] in addition, the substrate inwhich of an internal electrode layer becomes JP,8-107039,A 
from Ag-Pd conventionally, and an external electrode consists of Ag and Ag-Pd which are connected 
to an internal electrode layer, and Cu — a conductor — the film and this substrate — a conductor — the 
multilayer capacitor constituted from nickel and Cu plating film which were formed in the film, 
conductive-resin film formed in this plating film, and Sn and the plating film of Sn-Pb which were 
formed in the top face of this conductive resin film is indicated. 

[0018] However, since the internal electrode layer which consists of Ag-Pd was used, as described 
above, there was a problem of becoming cost quantity, but in the invention in this application, since 
an internal electrode layer uses nickel as a principal component, it can do with low cost. 
[0019] 

[Embodiment of the Invention] Drawing 1 shows the stacked type ceramic condenser of this 
invention, and the internal electrode layer which a sign 1 uses nickel as a dielectric ceramic layer, 
and 2 uses as a principal component, and 3 show the external electrode in drawing. This stacked type 
ceramic condenser carries out the laminating of the internal electrode layer 2 which uses the 
dielectric ceramic layer 1 and nickel as a principal component by turns, forms a layered product 10, 
forms the external electrode 3 in the both-ends side of this layered product 10, and is constituted. 
[0020] the substrate in which the external electrode 3 uses Cu as a principal component from the 
end-face side of a layered product 10 — a conductor — it consists of film 31, thermosetting 
conductive resin film 32, and a surface deposit 33. 

[0021] The dielectric ceramic layer 1 is dielectric porcelain which contains oxidation ITORIUUMU, 
a magnesium oxide, a magnesium carbonate, etc. in barium titanate or barium titanate, and its 10-30 
micrometers are [ the thickness per layer after baking ] desirable. 

[0022] the internal electrode layer 2 ~ nickel — a principal component ~ carrying out — an outline 
rectangle- like conductor — the film — it is — the 1st layer from a top, the 3rd layer, and the 5th layer - 
- the odd-layer internal electrode layer 2 of ... the end — a layered product 10 — on the other hand, it 
has extended to the end face, and, as for the internal electrode layer 2 of the 2nd layer of the end 
has extended from a top to the another side end face of a layered product 10 the 6th layer the 4th 
layer 

[0023] Although it is the concept included also when consisting only of nickel in the internal 
electrode layer 2 which uses nickel as a principal component, the oxide of nickel may be contained, 
and further, including the case where metals, compounds, etc., such as Cr, Co, and Cu, are 
intentionally contained as an impurity, these are named generically and it is called the internal 
electrode layer 2 which uses nickel as a principal component by this invention. 
[0024] the substrate which constitutes some external electrodes 3 — a conductor — the film 31 is 
formed in the both-ends side of the layered product 10 after baking of spreading of the conductive 
paste which uses Cu as a principal component, and baking to a layered product 10. 
[0025] the substrate which uses Cu as a principal component — a conductor — the substrate which 
may contain the oxide of Cu, names generically these including the case where metals, compounds, 
etc., such as Cr, Co, nickel, and Zn, are further contained as an impurity intentionally, and uses Cu as 
a principal component although it is the concept in which what consists only of Cu is contained in 
the film 3 1 ~ a conductor — it is called the film 3 1 . the substrate which uses this Cu as a principal 
component - a conductor - as for the joint with the internal electrode layer 2 which uses the film 31 
and nickel as a principal component, the alloy of nickel and Cu is formed. 
[0026] and a substrate — a conductor — thickness of the film 31 is set to 5-30 micrometers, a 
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substrate — a conductor, when the thickness of the film 31 is thinner than 5 micrometers It remains 
without the ability dispersing the carbon in an electrode completely, even if it carries out debinder 
processing if capacity variation becomes large and becomes thicker than 30 micrometers, since 
junction in an internal electrode layer becomes unstable. With the baking process of the internal 
electrode layer 2, or the formation process of the external electrode 3 It is because the dielectric 
ceramic layer 1 will be returned, the insulation resistance value as a capacitor will fall and generating 
of poor dependability will increase, if baking processing of the above hypoxia concentration is 
performed, a substrate — a conductor — the thickness of the film 31 has desirable 20-30 micrometers 
from the point of capacity and dependability. 

[0027] moreover, the thermosetting conductive resin film 32 consists of thermosetting resin, such as 
an epoxy system containing for example, Ag system (Ag simple substance or Ag alloy) conductor 
material, — having ~ such a resin paste — a substrate — a conductor — it applies to film 3 1 front face, 
and is heat-treated and formed at 150-300 degrees C in an atmospheric-air ambient atmosphere. 
[0028] Furthermore, the surface deposit 33 is a laminated structure which sequential formation was 
carried out, for example, becomes the front face of the thermosetting conductive resin film 32 from 
nickel deposit, Sn deposit, a solder deposit, etc., compensates the solder wettability of the 
thermosetting conductive resin film 32, and prevents a solder foods crack of the external electrode 3. 
[0029] As mentioned above, in the stacked type ceramic condenser of this invention, since the 
ingredient which uses nickel as a principal component as an internal electrode layer 2 is used first, 
low cost-ization can be attained as the whole stacked type ceramic condenser, and the substrate 
which constitutes the external electrode 3 and is connected with the internal electrode layer 2 — a 
conductor — since the ingredient which uses Cu as a principal component is used for the film 31 — a 
substrate — a conductor — if the film 3 1 can be burned — the internal electrode layer 2 and a substrate 
— a conductor — the joint with the film 31 — the alloy of nickel and Cu — forming — the internal 
electrode layer 2 and the external electrode 3 — unifying — the internal electrode layer 2 and a 
substrate — a conductor — connection with the film 3 1 can be made a firm thing. 
[0030] moreover, the substrate which uses Cu as a principal component according to this invention — 
a conductor — thickness of the film 31 can be set to 5-30 micrometers, it can write more thinly than 
before, an organic solvent can be completely dispersed in debinder processing, the dielectric ceramic 
layer 1 is not returned at the time of baking, and, thereby, insulation resistance does not fall 
[0031] although heat treatment of about 150 degrees C or more, for example, 150-300 degrees C, is 
performed further again with the formation process of the thermosetting conductive resin film 32 of 
the external electrode 3 which is subsequent heat treatment — formation of the external electrode 3 — 
the inside of an atmospheric-air ambient atmosphere — it can carry out — the internal electrode layer 
2 and a substrate — a conductor -- stable junction on the film 31 is not influenced at all 
[0032] moreover, this substrate — a conductor — since the thermosetting conductive resin film 32 
was formed in film 31 front face and the surface deposit 33 was formed in the front face of this 
thermosetting conductive resin film 32 — a substrate - a conductor — even if the thickness of the 
film 31 is 5-30 micrometers and a thin case, plating liquid intercepts with the thermosetting 
conductive resin film 32 « having — a substrate — a conductor — the internal electrode layer 2 is not 
made to corrode through the film 31 The electric connection with the external electrode 3 becomes 
unstable by this, and there is also no generating of the crack by the internal electrode layer 2 
corroding or delamination. 

[0033] Moreover, by the surface deposit 33, the pewter wettability of the thermosetting conductive 
resin film 32 can be compensated, and a pewter foods crack of the external electrode 3 can be 
prevented. 

[0034] the stacked type ceramic condenser of this invention — the substrate of an internal electrode 
layer and an external electrode — a conductor — junction on a film — very much — be stabilize — 
ceramic baking ~ since the conductive resin film which both oxidation for a joint do not advance and 
moreover constitute an external electrode can form in low- temperature atmospheric air even if it be 
in process and it perform oxidation treatment which cancel the produced hypoxia, there be no heat 
history- fluctuation and it become the cheap laminating ceramic condenser which degradation of an 
insulation resistance value and degradation of ****** do not generate. 

[0035] Next, if an example of the process of the stacked type ceramic condenser of this invention is 
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explained briefly, after adding and stirring first BAIDA which changes from an organic system 
binder and a medium to a dielectric porcelain constituent and preparing ceramic slurry, a dielectric 
ceramic green sheet is formed with a doctor blade method using the obtained ceramic slurry. 
[0036] the conductor which serves as the internal electrode layer 2 on the obtained dielectric ceramic 
green sheet using the paste for internal electrode layers which uses nickel as a principal component — 
the film is screen-stenciled in a predetermined configuration, then, the conductor which applies the 
same ceramic paste as an above-mentioned dielectric ceramic, forms the dielectric layer used as the 
dielectric ceramic layer 1, and serves as the internal electrode layer 2 further — the film and a 
dielectric layer are applied by turns. Thus, it repeats 100 times, respectively. In this way, the 
acquired laminate-molding object was cut in the predetermined dimension, and the Green chip 
(layered product before baking) was produced. 

[0037] Reoxidation processing is continuously performed debinder processing and baking and 
carried out into an atmospheric-air ambient atmosphere in the laminate-molding object. Thereby, the 
fall of the insulation resistance value in the dielectric ceramic layer 1 is recoverable. 
[0038] next, the paste which uses Cu as a principal component at the end face of the calcinated 
layered product 10 — applying — calcinating — a substrate - a conductor — the ****** Ag paste 
which consists of an epoxy resin containing Ag after forming the film 3 1 — a substrate — a conductor 
— the stacked type ceramic condenser of this invention is obtained by applying on the film 31, 
making it harden, forming the thermosetting conductive resin film, and giving a surface deposit after 
that to the front face of the thermosetting conductive resin film. 
[0039] 

[Example] Barium titanate (BaTi03) and this barium titanate 100 weight section are received first. 
Yttrium oxide (Y2 03) One weight section, A magnesium oxide (MgO) The 0.2 weight section, the 
manganese carbonate (MnC03) 0.1 weight section, Li2 ~ O and Si02 from - the becoming glass 
component (the mole ratio of Li and Si being 1:1) to the dielectric porcelain constituent which 
carries out 0.5 weight section content After adding and stirring BAIDA which consists of an organic 
system binder and a medium and preparing ceramic slurry, degassing of the obtained ceramic slurry 
was carried out, and the dielectric ceramic green sheet with a thickness of 7 micrometers was formed 
with the doctor blade method. 

[0040] On the obtained dielectric ceramic green sheet, it screen-stenciled using the paste for internal 
electrode layers which consists of nickel powder, and ethyl cellulose and a terpineol. Then, 
production spreading of the ceramic paste of the same presentation as an above-mentioned dielectric 
ceramic green sheet was carried out, the dielectric layer Plastic solid was formed, and spreading of 
the paste for internal electrode layers and a ceramic paste was repeated further 100 times by turns, 
respectively. In this way, the acquired laminate-molding object was cut in the predetermined 
dimension (2125 molds), and the Green chip (laminate-molding object before baking) was produced. 

[0041] Debinder processing was performed at 400 degrees C in atmospheric air, the laminate- 
molding object was calcinated at 1250 degrees C (P02 10-11 atm) after that for 2 hours, and 
reoxidation processing was continuously carried out at 800 degrees C among the atmospheric-air 
ambient atmosphere. 

[0042] next, the substrate of thickness as applied the paste which consists of Cu powder and acrylic 
resin to the end face of the calcinated layered product 10, calcinated at 900 degrees C by 2 ppm of 
oxygen densities to it and shown in Table 1 with a roll replica method at it — a conductor - the 
****** Ag paste which consists of an epoxy resin which forms the film 31 and contains Ag — a 
substrate - a conductor ~ applied on the film 31, made it harden in 200 degrees C and 30 minutes, 
and the thermosetting conductive-resin film whose thickness is 60 micrometers formed. 
[0043] Then, the stacked type ceramic condenser of this invention was produced by performing 
nickel plating with a thickness of 2 micrometers and Sn plating with a thickness of 2 micrometers to 
the front face of the thermosetting conductive resin film 32. The thickness of the 100 layers of the 
laminating number of the dielectric ceramic layers of the obtained capacitor and much more a hit 
was 5 micrometers. 

[0044] The obtained stacked type ceramic condenser measured electrostatic capacity and dielectric 
loss DF in frequency input signal [ of 1kHz ] 1 Vrms using LCR meter 4284 A. Moreover, electrical- 
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potential-difference 16V were impressed and the insulation resistance IR of 1 minute after was 
measured. Furthermore, 300 elevated-temperature load tests which impress 40V in 150 degrees C 
were performed, the number which broke down within 40 hours was measured, and the 
dependability percent defective was computed. Moreover, the sample was immersed in the 250- 
degree C Handa **, and the generating condition of a crack was observed. The result is shown in 
Table 1. 
[0045] 
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[0046] the substrate which consists of Cu by the sample of this invention according to Table 1 — a 
conductor — when membranous thickness is 5-30 micrometers, insulation resistance is not degraded 
with carbon during baking, insulation resistance becomes more than 22Gohm, and it turns out that a 
dependability percent defective and a crack are not generated, either, the substrate which consists of 
Cu — a conductor — when membranous thickness becomes thicker than 30 micrometers, insulation 
resistance deteriorates and it turns out that a dependability percent defective and the incidence rate of 
a crack also become high. 

[0047] without this invention person forms the conductive resin film — a substrate — a conductor — 
except forming a surface deposit on the surface of the film, when the stacked type ceramic condenser 
was produced like the above, for electrostatic capacity, 720nF(s), 3.4% of dielectric loss, and 
insulation resistance IR were [ 18Gohm, 15% of dependability percent defectives, and the incidence 
rate of a crack ] 1 00%. 
[0048] 

[Effect of the Invention] as mentioned above, the substrate which uses Cu as a principal component - 
- a conductor ~ membranous thickness can be set to 5-30 micrometers, it can write more thinly than 
before, an organic solvent can be completely dispersed in debinder processing, a dielectric ceramic 
layer is not returned at the time of baking, and, thereby, insulation resistance does not fall 
[0049] moreover, this substrate — a conductor — since the thermosetting conductive resin film was 
formed in the film front face and the surface deposit was formed in the front face of this 
thermosetting conductive resin film — a substrate — a conductor — even if membranous thickness is 
5-30 micrometers and a thin case, plating liquid intercepts with the thermosetting conductive resin 
film — having — a substrate — a conductor — an internal electrode layer is not made to corrode 
through the film 

[0050] although heat-curing processing of 150 degrees C or more is performed and the thermosetting 
conductive resin film can be formed in an atmospheric-air ambient atmosphere etc., since 
[ furthermore, ] the thermosetting conductive resin film which constitutes an external electrode can 
be formed at low temperature into atmospheric air — an internal electrode layer and a substrate — a 
conductor — degradation of an insulation resistance value and degradation of ****** do not occur, 
without oxidizing the film. 



[Translation done.] 
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♦NOTICES* ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Translation done.] 
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